Hydrogels are synthesized by the method of radical polymerization of monomers: N-isopropylacrylamide (NIPAM) and acrylic acid (AA). Characterization of poly(N-isopropylacrylamide-co-acrylic acid) hydrogels, p(NIPAM/AA), has been performed by Fourier transform infrared spectroscopy (FTIR), X-ray diffraction (XRD) and by determination of the swelling behaviour in aqueous solutions at different temperatures (25, 31 and 37 °C) and pH values (2.2, 4.5, 6 and 6.8). After lyophilisation in the solution at pH 6 and temperature of 25 °C, p(NIPAM/AA) hydrogels have rapidly reached equilibrium degree of swelling, α e , in comparison to non-lyophilized samples. The mechanism of solvent transport within matrix in lyophilized samples corresponds to less Fickian diffusion, whereas Super case II diffusion is characteristic for non-lyophilized samples. p(NIPAM/AA) hydrogel with 1.5 mol% of ethylene glycol dimethacrylate (EGDM) at the temperature of 25 °C and pH 6.8, has reached the highest swelling equilibrium degree, α e = 259.8. The results of swelling studies have shown that p(NIPAM/AA) hydrogels can be classified as superabsorbent polymers (SAPs). For the evaluation of pH and temperature influences on synthesized hydrogels swelling, a full three-level experimental design has been used. Two-factor interaction model (2FI) is the most optimal model of a full three-level experimental design for representing the swelling equilibrium degree of p(NIPAM/AA) hydrogels as a function of investigated parameters, i.e., temperature and pH.
Hydrogels are three-dimensional hydrophilic networks connected by chemical or physical bonds that can absorb significant amounts of water or biological fluids (1.1 to 1000 g/g xerogel ) [1] [2] [3] . High degree of water enables a certain degree of flexibility of hydrogels, which is very similar to natural tissues [1, 4] . Hydrogels sensitive to external stimuli react to changes in pH, temperature, ionic strength and electromagnetic radiation due to which drastic changes in their swelling degree appear [5] . Regarding the ionization of pendant groups, hydrogels can be classified into neutral and ionic (anionic, cationic and amphiphilic) [5, 6] . Temperature-sensitive hydrogels swell or contract as a result of temperature change in the surrounding medium [7] . Characteristics of swelling and contracting of temperature-sensitive hydrogels can be significantly influenced by incorporation of hydrophilic or hydrophobic co-monomers [8] . Polymers with weak ionisable functional groups which can bond and release protons as a response to change in pH in the environment are called pH-sensitive polymers [9, 10] . In these polymers, the change in environment pH generates electric charge along the chains among which electrostatic repulsion appears that causes the increase in hydrodynamic volume of polymers [10] .
Temperature-sensitive poly(N-isopropylacrylamide), p(NIPAM), is one of preferable three-dimensional matrix for bio-medical applications especially for controlled drug delivery [11, 12] . Incorporating a hydrophilic monomer like acrylic acid, AA, into the structure of the homopolymer p(NIPAM), hydrogels with higher degree of water absorption and lower critical solution temperature (LCST) are obtained. Furthermore, the LCST is close to the physiological body temperature [13, 14] .
In the available literature, p(NIPAM/AA) hydrogels are synthesized by emulsion polymerization [15] , polymerization in solution, the radical one [16, 17] , and γ rays polymerization (source 60 Co) [18] using N,N'-methylene-bis(acrylamide) (BIS) as a cross-linker.
The p(NIPAM/AA) copolymer has been chosen due to its sensitivity to pH and temperature changes in the surrounding medium, which enables its use in drug delivery [19, 20] , adsorption of heavy metals from sol-utions [15] as well as concentration of solutions with different compounds (lignin, polyethylene oxide, blue dextran) etc. [16, 17] .
The content of AA co-monomer has a significant influence on swelling characteristics of p(NIPAM/AA) [21] . Equilibrium swelling degrees in water of the synthesized copolymer hydrogels with 10 mol% AA in the work of Champ et al. [16] range from 16 to 64, whereas in the work of Pei et al. [18] the copolymer with 9.59 mol% AA has shown the swelling degree of about 28. According to the other authors' results [16, 18] , p(NIPAM/AA) copolymers with 10 mol% AA were applicable for potential use in the area of environmental protection and medicine.
Hydrogels based on NIPAM and AA contain weak ionisable groups, carboxyl (COOH) and amino (NH 2 ) and exhibit changes in chain conformation depending on the pH in the surrounding medium. At higher pH levels (above pK a AA), carboxyl groups are ionized (COO -) causing electrostatic repulsion and consequently the increase in the hydrogel swelling degree. At pH values lower than pK a AA carboxyl groups are protonated (COOH) causing hydrogel contraction. Amino groups at lower pH values in the surrounding medium are protonated (NH 3 + ) and the resulting electrostatic repulsive forces increase the network hydrophilicity and hydrogel swelling [11, [22] [23] [24] .
Superabsorbent polymers (SAPs) are weak cross--linked hydrogels which can absorb and retain large amounts of water, up to thousand times greater than their weight in dry state (1000 g/g xerogel ) [4, 25] . The basic pre-condition for the application of hydrogels as superabsorbent materials is the existence of strong repulsive forces between functional groups of the same electric charge in the structure. Characteristics of these polymers are: super-high absorbing capacity, wide pHindependence and easy regeneration and re-use [3] . Hydrogels of high absorbing capacity can be synthesized by co-polymerization of AA with natural polymers (e.g., gelatinized corn starch, carboxymethyl cellulose) [26, 27] and synthetic monomers such as potassium acrylate (AK), NIPAM, sulfopropyl methacrylate potassium salt (SPN) [28, 29] . SAPs are applied in the production of disposable diapers, pharmaceutical dosage forms, packages, water-swelling rubbers, fire-extinguishing gels, and soil conditioning and water storage in soil as well [30] .
Response surface methodology (RSM) represents the group of mathematical and statistical models used for developing and determining dependences between the system responses (Y) and variables, i.e., factors (X) [31] . In factorial design, the effect of all experimental variables, factors and interaction effects on the system response is being investigated [32] . The simplest experimental design in 3 k system is a full factorial design with two factors where each factor is on three levels [33] .
The aim of this work is characterization of synthesized p(NIPAM/AA) hydrogels and investigation of the influences of pH and temperature on hydrogel swelling characteristics by response surface methodology.
EXPERIMENTAL

Material and methods
Monomer N-isopropylacrylamide (NIPAM), purity 99% (Acros Organics, New Jersey, USA); co-monomer acrylic acid (AA), purity 98% (Fluka, AG Buchs SG; Chemical Corp, CH); cross-linker ethylene glycol dimethacrylate (EGDM), purity 97% (Fluka, AG Buchs SG; Chemical Corp, CH) and initiator 2,2'-azobis(2--metylpropionitrile) (AZDN), purity 99% (Acros Organics, New Jersey, USA) have been used without further purification.
Aqueous media of different pH values have been prepared by adding hydrochloric acid (Zorka, Šabac, Serbia) or sodium hydroxide (Centrohem, Belgrade, Serbia) in distilled water.
Synthesis of hydrogels
Copolymer p(NIPAM/AA) hydrogels have been obtained by the method of radical polymerization of NIPAM with 10 mol% AA. EGDM has been used as a cross-linker with different molar content, 1.5, 2 and 3 mol% in relation to the amount of NIPAM. The reaction of polymerization has been initiated by adding 2.7 mol% AZDN.
Reaction mixture prepared by homogenization and dissolution of reagents in acetone (Centrohem, Belgrade, Serbia) has been injected into the glass tubes with 5 mm diameter being sealed afterwards. Polymerization has been thermally initiated in the following way: 0.5 h at 75 °C, 2 h at 80 °C and 0.5 h at 85 °C. The removal of unreacted amounts of reagents has been performed by immersion of hydrogels in 30 mL of methanol (Centrohem, Belgrade, Serbia) for 72 h. After rinsing, hydrogels have been dried to the constant mass in a drying oven for 3 h at 40 °C.
Lyophilisation of hydrogels p(NIPAM/AA) in swollen state has been performed in three phases on the device Freeze Dryers Rotational-Vacuum-Concentrator (GAMMA 1-16 ISC, Germany). In the first phase, the hydrogels have been frozen rapidly at -40 °C for 24 h. In the primary drying phase, the amount of the solution has been decreased by the method of sublimation at -30 °C and a pressure of 0.05 hPa for 12 h. In the secondary drying phase, i.e., isothermal desorption, the hydrogels have been heated at 20 °C for 6 h and a pressure of 0.05 hPa, with the removal of the vapour from the drying chamber. Lyophilized hydrogels were packed under vacuum and stored in a refrigerator at 5 °C.
Fourier transform infrared spectroscopy (FTIR)
Hydrogels have been ground into powder on amalgamator (WIG-L-BVG, 31210-3A, USA). Thin transparent pastilles have been prepared from 150 mg of KBr (99%, Merck, Darmstadt, Germany) and 1 mg of p(NIPAM/AA) hydrogels or NIPAM monomer by vacuuming and pressing under the pressure of around 200 MPa. Co-monomer AA has been recorded in the shape of thin film between two plates of zinc selenide (ZnSe). FTIR spectra of samples have been recorded in the area of wavenumbers from 4000 to 400 cm -1 on Bomem Hartmann & Braun MB-series FTIR spectrophotometer and the obtained spectra have been analysed using the Win--Bomem Easy software.
X-ray diffraction (XRD)
The samples have been ground into powder and investigated on an automatic diffractometer for powder Phillips PW1030 with monochromatic CuK α radiation of wavelength λ = 0.154178 nm. Operating voltage of the device has been 40 kV, and the electric current has been 20 mA. Recording of samples has been performed in the range of 3-48° with 0.05° step and time of recording, τ = 5 s.
Swelling behavior
Hydrogels in dried state (xerogels) and after lyophilisation have been immersed into solutions at certain pH values and temperature and the process of swelling has been monitored gravimetrically. The samples have been retrieved from the solution and the surplus from their surface has been removed, and afterwards the mass has been measured in certain periods of time until the equilibrium has been reached i.e. the constant mass. The swelling degree, α, has been calculated according to the following equation:
where m 0 is the mass of the dry samples, and m is the mass of swollen hydrogels in the moment of time t. Xerogels swelling has been monitored at different pH values (2.2, 4.5, 6 and 6.8) and different temperatures (25, 31 and 37 °C) with the aim of investigating the pH and temperature sensitivity of p(NIPAM/AA) hydrogels. The ability of hydrogels for contraction has been investigated at the temperature range of 20-80 °C. The hydrogels swelling after lyophilisation has been monitored in the solution of pH 6 at 25 °C.
Certain pH values of solutions have been adjusted by using hydrochloric acid and sodium hydroxide determined using digital pH-meter (HI9318-HI9219, Hanna, Portugal). The influence of temperature on the p(NIPAM/AA) hydrogels swelling characteristics has been investigated in water bath (Sutjeska, Belgrade, Serbia). Accuracies of weight, temperature and pH measurements have been with 5, 2 and 2 decimal places, respectively.
Experimental design
For modelling the process of p(NIPAM/AA) hydrogels swelling the full three-level factorial design has been applied.
In the 3 k design system, when the factor k is quantitative, the levels are signed by coded values, -1 (lower level), 0 (intermediate level) and 1 (higher level).
There has to be an equal distance between coded levels [33] . The full factorial design has enabled investigating combinations of factors, at all levels, and therefore the evaluation of the influence of factors [34] .
Factors and levels applied in the three-level factorial design are given in Table 1 . The system response is the equilibrium swelling degree, α e , of p(NIPAM/AA) copolymer hydrogels. Selection and evaluation of model adequacy and statistically significant factors in the model have been performed by ANOVA test. Factors and interactions, which values of probability levels (p) were lower than 0.05, have been considered to be statistically significant members. Experimental data have been analysed by using Design-Expert software, version 7.0.0 (stat-Ease Inc., Minnesota, USA).
RESULTS AND DISCUSSION
FTIR spectra of NIPAM and AA monomers and synthesized p(NIPAM/AA) copolymer, sample 90/10/1.5, are shown in Figure 1 . In sample designation, the first number represents mol% of NIPAM, the second number is mol% of AA, and the third one is mol% of EGDM cross-linker.
In FTIR spectrum of NIPAM monomer ( Figure 1A ), there has been an absorption band of strong intensity with maximum at 3297 cm -1 which has been the result of N-H valence vibrations of the secondary amino group, ν(N-H) [35] . In the area of wavenumbers above 3000 cm -1 , the characteristic absorption band has been at 3072 cm -1 which has been assigned to asymmetric valence vibrations of C-H bond from the vinyl group (CH=CH 2 ), ν as (=C-H). Asymmetric and symmetric valence vibrations of C-H bond from methyl groups have given the bands with maxima at 2971 and 2876 cm -1 , respectively. The result of the amide group vibrating in the structure of NIPAM is absorption band of strong intensity at 1658 (amide band I) and 1550 cm -1 (amide band II), which is in accordance with literature data of other authors [36] . Absorption bands of strong intensity with maximum at 1619 cm -1 in FTIR spectrum of monomer ( Figure 1A ) has been assigned to valence vibrations of double bonds, ν(C=C) [37] . In FTIR spectrum of NIPAM only one absorption band has been observed from deformation vibrations of C-H bonds from isopropyl group, CH(CH 3 ) 2 , at 1368 cm -1 . In other studies, an absorption band from valence OH vibrations of AA, ν(OH), has appeared in the area of wavenumbers from 3200-2500 cm -1 [38] , whereas on FTIR spectrum of AA obtained in this work ( Figure 1B) there has been an absorption band in the area of wavenumbers 3600-2400 cm -1 . Absorption bands of strong intensity with maxima at 3111 and 3067 cm -1 have been the result of valence vibrations of vinyl group, ν(=C-H). Asymmetric valence vibrations of CH 2 group have produced the absorption band with maximum at 2939 cm -1 , ν as (C-H), whereas valence vibrations of methine group (C-H), ν(C-H), have produced an absorption band with maximum at 2894 cm -1 . Absorption bands in the area of wavenumbers 1710-1690 cm -1 in aliphatic carboxyl acids have been assigned to valence vibrations of C=O groups, ν(C=O) [39] , and in Figure 1B in this area, there has been an absorption band of strong intensity with maximum at 1702 cm -1 . Absorption bands with maxima at 1634 and 1614 cm -1 have been the results of C=C bond vibrations in the AA structure.
In the FTIR spectrum of synthesized p(NIPAM/AA) copolymer with 1.5 mol% EGDM (Figure 1C) , the absence and shifts of certain absorption bands by NIPAM and AA have been observed. Absorption band arising from valence OH vibrations, ν(OH), in the FTIR spectrum of copolymer ( Figure 1C ) has been shifted towards higher wavenumbers (3700-3100 cm -1 ) in comparison to the same band in FTIR spectrum of AA ( Figure 1B ). Absorption band with maximum at 3077 cm -1 has represented valence vibrations of C-H bond of the vinyl group of AA and NIPAM [40] . In FTIR spectrum of p(NIPAM/AA) copolymer, the existence of absorption band at 1717 cm -1 has been observed as a result of C=O group vibrations of AA. The centroid of this band has been shifted towards higher wavenumbers for 15 units in comparison to the same band in the FTIR spectrum of AA ( Figure 1B) . The listed shifts of absorption bands from AA indicate that both OH and C=O groups can participate in building of hydrogen bonds in p(NIPAM/AA) copolymer. In the FTIR spectrum of copolymer ( Figure 1C) , there have been absorption bands from NIPAM at 3295 and 1646 cm -1 (amide band I) with shifts of 2 and 12 units towards lower wavenumbers in comparison to the same bands in the FTIR spectrum of NIPAM ( Figure 1A ), respectively. The results of FTIR analysis have shown that intramolecular hydrogen bonds in p(NIPAM/AA) copolymer were probably accomplished through OH and C=O groups of AA and C=O and N-H groups of NIPAM.
The reaction of polymerization has been performed by breaking the double C=C bonds, which has been shown by the absence of bands from valence C=C bonds, ν(C=C), and deformation vibrations in the plane of the vinyl group, δ(=C-H), of monomers.
XRD difractogram of the powder copolymer based on NIPAM and AA, sample 90/10/1.5, is shown in Figure 2 . In the XRD difractogram of synthesized p(NIPAM/AA) copolymer, there have been two wide diffraction peaks, secondary at 2θ = 8.39° and fundamental at 2θ = = 19.50°. Wide diffraction peaks do not have clearly defined reflections and show the lower degree of crystallinity [41] , i.e., p(NIPAM/AA) copolymer possesses semi-crystalline structure. Difractogram of p(NIPAM/AA) copolymer in Figure 2 shows considerable similarity with difractogram of p(NIPAM) homopolymer obtained in the works of other authors [41, 42] .
The process of swelling can be described by three phases: diffusion of water molecules through the matrix, relaxation of polymer chains by hydration and swelling of polymer matrix after the relaxation [43, 44] .
Water molecules in contact with hydrogel in dried state (xerogel) penetrate into the polymer matrix and hydrate polar hydrophilic groups ("primarily bonded water"). After the hydration, the gel swells leading to the interaction of water molecules with hydrophobic nonpolar groups ("secondary bonded water"). The force of osmotic pressure of the solvent enables further penetration of water molecules into the matrix, which leads to expansion of polymer chains. Hydrogel reaches equilibrium swelling when the forces of osmotic pressure become equal to the elastic force which tends to return the stretched chains into the initial position (elastic retractive forces) [45] .
By using the Eq. (2), the mechanism of diffusion of solvent into the hydrogel can be determined (valid for the condition M t /M e ≤ 0.6) [46, 47] :
where F is a fractional sorption, M t the mass of the absorbed solvent at the time t, M e the mass of the absorbed solvent in the equilibrium state, k constant which is characteristic for a certain type of polymer network and n diffusion exponent. The swelling of series of p(NIPAM/AA) hydrogels before and after lyophilisation has been monitored in the solution with pH 6 at 25 °C for 72 h, and the results are shown in Figure 3 .
By comparative analysis of the obtained graphics in Figure 3 , it has been observed that p(NIPAM/AA) copolymers after lyophilisation reached lower equilibrium swelling degree, α e , (Fig. 3B ) in comparison to copolymers which were not subjected to lyophilisation (Fig.  3A) . Swelling degree of lyophilized p(NIPAM/AA) hydrogels is in the given interval of 240 min significantly higher than in non-lyophilized samples. Lower value of equilibrium swelling degree of lyophilized p(NIPAM/AA) hydrogels could be the consequence of the repeated second cycle of swelling where polymer network has already reached equilibrium and after lyophilization polymer chains have become less flexible [17] . Lyophilised hydrogels in swollen state significantly more rapidly absorbed the solution, which can be explained by the fact that greater pore size enables better penetration of solution molecules within the polymer matrix. The cross-linking degree also influenced the process of swelling and with the increase in the amount of the cross-linker EGDM, the swelling degree of hydrogels (α) before and after lyophilisation has decreased (Fig. 3) . The highest equilibrium swelling degree at pH 6 of the solution has been obtained for non-lyophilised p(NIPAM/AA) hydrogel with 1.5 mol% EDGM, α e = = 229.4, which was even 8 times greater than the swellling degree of p(NIPAM/AA) hydrogels in the solution with pH 6 obtained in the work of Pei et al. [18] .
The results of swelling in the solution of pH 6 and at 25 °C (Fig. 3) have shown that synthesized p(NIPAM/AA) hydrogels in this work can be classified as superabsorbent polymers [4, 25] .
Values of kinetic parameters (n and k) obtained by using Eq. (2) for the swelling process of p(NIPAM/AA) hydrogels are presented in Table 2 .
Values of diffusion exponent for non-lyophilised p(NIPAM/AA) hydrogels with 2 and 3 mol% EDGM are higher than 1 ( Table 2 ) and mechanism of transport of the solvent within the matrix corresponds to Super case II diffusion, and relaxation of the polymer chains controls the process of swelling [48, 49] . The hydrogel 90/10/1.5 before lyophilisation has been characterized by non-Fickian diffusion, the so-called anomalous type of diffusion (0.5 < n < 1), where the degree of relaxation of polymer chains is comparable to the degree of diffusion [49, 50] . In lyophilised samples of p(NIPAM/AA) hydrogel, n is <0.5, which indicates that degree of water penetration into the polymer matrix has been significantly lower in comparison to the degree of relaxation of polymer chains (less Fickian diffusion) [51, 52] .
Changes in the swelling degree of p(NIPAM/AA) hydrogels with an increase of temperature from 20 to 80 °C in the solution of pH 6.0 are shown in Figure 4 . Temperature sensitivity, i.e., decreasing of the swelling degree with the increase of temperature is observed in p(NIPAM/AA) copolymers (Fig. 4) . Sharp decreasing of swelling degree of hydrogels has appeared at 30-60 °C, which classified them into negative temperature-sensitive ones which have lower critical solution temperature (LCST). With the increase in the ionization degree of AA, which has been caused by the change in pH of the environment, the temperature of the phase transition of p(NIPAM/AA) copolymer was reported to increase [53] . Matrix of the full two-factor three-level experimental design with the obtained results of responses is shown in Table 3 . From Table 3 , it has been observed that the highest equilibrium swelling degree has been shown by p(NIPAM/AA) hydrogel with 1.5 mol% EGDM at pH 6.8 of the solution at room temperature, α e = 259.8.
Two-factor interaction (2FI) model is better and more acceptable in comparison to linear and quadratic model for representing the influence of temperature and values of pH of the solution on equilibrium swelling degree of p(NIPAM/AA) copolymer hydrogels.
Linear interactive, i.e., factorial model of experimental design with two factors has been represented by:
where X 1 and X 2 represent factors, Y is the system response, β is the regression coefficient (β 0 is a constant, β 1 and β 2 are linear regression coefficients, β 12 is the regression coefficient of inter-factorial effects) [54] . Results of analysis of variance (ANOVA) for 2FI model of equilibrium swelling of p(NIPAM/AA) hydrogel, sample 90/10/3 are shown in Table 4 .
2FI model obtained for p(NIPAM/AA) hydrogel, sample 90/10/3, has been statistically significant (Table  4) , whereas for p(NIPAM/AA) hydrogels with 1.5 and 2 mol% EGDM the model has not been significant, but it can be used for investigation of the dependency between independent variables and system responses. The values of coefficient of determination (R 2 ) and adjusted coefficient of determination (adj. R (Table 4 ). For samples of p(NIPAM/AA) hydrogels with 1.5 and 2 mol% EGDM, pH value has also been a statistically significant factor. It is evident that there is an influence of temperature on equilibrium swelling degree of p(NIPAM/AA) hydrogel with 3 mol% EGDM (Table 3) , but in suggested model temperature (X 1 ) is not a statistically significant factor, p = 0.0650 (Table 4) . 
Equations with coded values have been used for determination of the variables effects on the system response, and the positive sign before certain variable has shown synergistic effect, whereas the negative one has shown antagonistic effect [55, 56] . Response surface plots for hydrogels samples, 90/10/1.5, 90/10/2 and 90/10/3, are shown in Figure 5 .
From Figure 5 and equations with coded values, it has been observed that pH values have the most significant influence on the equilibrium swelling degree of the series of p(NIPAM/AA) hydrogels. The increase of pH values from 2.2 to 6.8 results in a significant increase of equilibrium swelling degree of hydrogels. This obtained result has been explained by the fact that at higher pH values, electrostatic repulsion appears between dissociated carboxyl groups of AA (COO -), which causes the swelling of polymer network and higher absorption of the surrounding medium [21] . By the increase of temperature in the investigated range, the equilibrium swelling degree of p(NIPAM/AA) hydrogel has decreased (Eqs. (4)-(6)) which once again has confirmed the fact that hydrogels are negatively temperature-sensitive. ( 9 ) For the plan of the experiment shown in this work, the most acceptable model for describing the equilibrium swelling of p(NIPAM/AA) hydrogels as a function of two factors, temperature and pH of the solution, is 2FI model. Perhaps with the aim of obtaining even better model, a different plan of the experiment should be adopted, i.e., another type of experimental design should be applied.
CONCLUSION
The results of FTIR analysis have shown that the reaction of polymerization has been carried out by breaking the double bonds, C=C, of monomers and that intramolecular hydrogen bonds in p(NIPAM/AA) copolymer have been probably accomplished through OH and NH groups (proton donor) and C=O groups (proton acceptor) of the monomers. On the basis of XRD difractogram, it has been concluded that p(NIPAM/AA) copolymer does not possess arranged crystal, but semicrystalline structure. p(NIPAM/AA) copolymers after lyophilisation reach lower equilibrium swelling degree in solution at pH 6 and 25 °C, but in a shorter period of time in comparison to non-lyophilised samples. The swelling of non-lyophilised hydrogels at pH 6 has been controlled by relaxation of polymer chains (Super case II diffusion), whereas in lyophilised samples has been opposite, the swelling has been controlled by the process of diffusion (less Fickian diffusion). Temperature and pH of the environment had the influence on hydrogel swelling, so the highest equilibrium swelling degree has been reached in p(NIPAM/AA) copolymer with 1.5 mol% EGDM in the solution at pH 6.8 and 25 °C, α e = 259.8. Synthesized hydrogels in this work can be characterized as superabsorbent materials, because they have equilibrium swelling degree higher than 100. In the three-level experimental design, 2FI model has been the most acceptable for describing the dependence of the equilibrium swelling degree on pH and temperature of the surrounding medium. In the suggested model the statistically significant factor, the value of pH, has the highest effect on equilibrium swelling of p(NIPAM/AA) hydrogels.
